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HUWE1 是一种进化上高度保守的 HECT 家族 E3 泛素连接酶，泛素化修饰 p53，




用 EMT 进行转移是癌症致死的主要原因。bHLH 转录因子 Twist1 是 EMT 的主
要调控因子，Twist1 过度表达往往导致肿瘤恶性转化。此外，Twist1 参与调控发
育，果蝇（Drosophila melanogaster）Twist 是诱导中胚层形成必需的因子，并调
控体节和肌肉等形成。有研究报道 Twist1 被 SCF E3 连接酶复合物 SCFβ-TRCP1 和
SCF
FBXL14 降解。在本研究中，本人发现泛素连接酶 HUWE1 结合并泛素化降解
Twist1，从而影响其转录活性。 
我们发现过表达 HUWE1 能从蛋白水平降低外源 Twist1 的表达，并进一步
检测到 HUWE1 泛素化修饰 Twist1。接下来检测到 HUWE1 能与 Twist1 和 Twist2
结合，研究表明 HUWE1 通过 HECT 通过其 C-末端片段与 Twist1 结合，果蝇的
HUWE1 同源蛋白 CG8184 也通过 C-末端片段与果蝇 Twist 蛋白结合。基因沉默
HUWE1 会增强 HeLa 细胞的迁移能力，使 Twist1 蛋白的表达水平上升，而
qRT-PCR 分析表明 Twist1 基因的 mRNA 转录水平不变，Twist1 抑制的靶基因
E-Cad mRNA 转录水平下调，而 Twsit1 转录的靶基因 N-Cad 等 mRNA 转录水平
上调，表明 HUWE1 通过改变 Twist1 蛋白水平来影响其转录活性。免疫荧光定
位检测发现过表达 Twist1 主要分布在细胞核，当共表达 HUWE1 时，Twist1 和
HUWE1 共定位在细胞质，表明 HUWE1 可能将 Twist1 滞留在细胞质中并降解。 
为进一步在黑腹果蝇模型中研究 CG8184 表达水平对果蝇 Twist 转录功能和
果蝇发育的影响，我们构建了 CG8184 基因敲除果蝇，发现果蝇的眼睛，刚毛，















进行 qRT-PCR 检测，发现 Twist 的靶基因 E-Cad mRNA 转录水平降低，而靶基
因 N-Cad 等 mRNA 转录水平升高。对 CG8184 基因过表达果蝇进行 qRT-PCR 分
析也验证了这个结论。 
泛素连接酶 HUWE1 和 EMT 因子 Twist1 都是进化上保守的蛋白，都与癌症


















Ubiquitin-proteasome system (UPS) is a major pathway for selective degradation 
of the most of cellular proteins. HUWE1, an conserved HECT E3 ligase, ubiqutinates 
many vital proteins such as p53, Mcl-1, Histones, N-Myc and HDAC2, and so on. 
HUWE1 takes part in series of important physiological functions, including apoptosis, 
spermatogenesis, hemidesmosome maturation and neuron precursor differentiation.  
Epithelial–mesenchymal transition (EMT) takes place as epithelial cells lose 
celluar tight junctions, transform into fibroblast phenotype and metastasize. Cancer 
cells utilize EMT to metastasize, which is the main cause of cancer lethality. The 
bHLH transcription factor Twist1 plays a key role in EMT induction, and 
overexpression of Twist1 often leads to cell malicious transforming. Twist1 also 
functions during organism development as Twist is indispensible for mesodermal 
induction and somites and muscle formation in Drosophila melanogaste. It was 





here, we found E3 liagse HUWE1 could bind and ubiquitinate Twist1 to promote its 
degradation, regulating its transcriptional actvities.  
We found overexpression of HUWE1 prompted ectopic Twist1 degradation and 
proved that HUWE1 could ubiquitinate Twist1. We detected HUWE1 interacted with 
both of Twist1 and Twist2, HUWE1 bound to Twist1 through its C-trminal fragment. 
At the same time, the C-terminal fragment of CG8184, the Drosophila homolog of 
HUWE1, is proved to interact with Drosophila Twist. Gene silence of huwe1 
enhanced the mobility of HeLa cells and increased Twist1 protein level. Quantative 
RT-PCR analysis revealed that E-Cad mRNA levels decreased as mRNA levels of 
genes including N-Cad increased, Twist1 mRNA levels were not affected. It was 
indicated that HUWE1 modulated transcriptional activity of Twist1 via Twist1 
degradation. Immunofluorescent imaging illustrated that ectopic Twist1 located in 















coexpression and colocated with HUWE1, it was that HUWE1 probably arrested 
Twist1 in plasma and degraded it.  
In order to investigate the effects of CG8184 expression levels on Twist 
transcriptional activity and Drosophila development, we constructed CG8184 gene 
knock-out Drosophila melanogaster strains. We observed abnormal eyes, or bristles, 
ovaries and imaginal discs in these Drosophilas, and the Drosophilas had low viability. 
We proceeded to quantative RT-PCR analysis of CG8184 gene knock-out Drosophila 
and found that E-Cad mRNA levels decreased, mRNA levels of genes including 
N-Cad increased. In addition, quantative RT-PCR analysis of CG8184 gene 
overxpressing Drosophila also approved the conclusion. 
Ubiquitin ligase HUWE1 and EMT factor Twist1 are both evolutionarily 
conserved and play vital roles in cancer signaling pathways and organism 
developmental progress. This research proved that HUWE1 regulated Twist1 
transcriptional activity through affecting Twist1 proein levels, and it would uncover a 
new research perspect of cancer metastasis and organism development.  
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